Family history of alcohol dependence is a strong predictor of risk for the future development of alcoholism (Goodwin 1985; Cloninger 1981; McGue et al. 1992) . Adult sons of alcoholic fathers have a three to four-fold higher risk for this disorder compared to the male offspring of non-alcoholic fathers (Schuckit 1981).
Family history of alcohol dependence is a strong predictor of risk for the future development of alcoholism (Goodwin 1985; Cloninger 1981; McGue et al. 1992) . Adult sons of alcoholic fathers have a three to four-fold higher risk for this disorder compared to the male offspring of non-alcoholic fathers (Schuckit 1981 ).
These findings have led investigators to examine the presence of a wide range of possible psychological as well as neurobiological mediators for the development of alcoholism in individuals with a positive family history (FHP) for alcoholism (Pihl et al. 1990; Martin and Sher 1994; Baker and Stephenson 1995) . A wide range of psychological differences have been specifically associated with FHP males relative to controls, including impulsivity (Saunders and Schuckit 1981; Schulsinger et al. 1985) , conduct disorder (Nylander and Rydelius 1982) , antisocial personality with or without hyperactivity (Alterman et al. 1983) , attention deficit disorder (Gillen and Hesselbrock 1992; Deckel et al. 1995) , and aggressiveness (Windle 1990) . Along with psychological differences, alterations in neuroendocrine function following acute ethanol ingestion have been demonstrated in alcoholic males and males with a positive family history for alcoholism compared with normals (Newlin and Thomson 1990; Schuckit et al. 1988 Schuckit et al. ,1996 Waltman et al. 1994) .
A growing body of literature suggests that the endogenous opioid system modulates a wide range of psychological symptomology, as well as the functioning of the Hypothalamic-Pituitary-Adrenal (HPA) axis (Pickar et al. 1982; Olson et al. 1996) . It has been speculated that the interplay between environmental and genetic determinants generates a spectrum of endogenous opioid activity in the human population which, in the extreme ranges of opioid expression, lead to disturbances in mood, behavior and neuroendocrine function (Wand et al. 1998; Wand 1999; Blevins et al. 1994) . Major behavioral alterations have been induced by opioid blockade with naloxone, suggesting the involvement of the endogenous opioid system in the tonic regulation of mood, behavior and cognition in normal (Cohen et al. 1983; Martin del Campo et al. 1992 ) and psychiatric populations (Insel and Pickar 1983; Sandyk 1987; Pickar et al. 1982) . Some clinical studies suggest that in addition to the serotonergic system, the opioidergic system may be implicated in obsessive-compulsive symptomology (Carrion 1995; Insel and Pickar 1983; Keuler et al. 1996; Rapoport et al. 1992) . Plasma B-endorphin levels have been found to be significantly lower in OCD subjects than in controls (Weizman et al. 1990 ). Studies with OCD subjects have shown naloxone decreases obsessional doubt and compulsive behaviors at low doses (Insel and Pickar 1983; Keuler et al. 1996 ) and decreases at higher doses (Sandyk 1987 ) in a small subgroup of subjects. Furthermore, opioid agents have been reported to affect stereotypic behavior observed in animals and humans, suggesting possible contributions by these neurotransmitter systems in obsessive-compulsive symptomology (Rapoport 1990 , Rapoport et al. 1992 Stein et al. 1994; Gietzen 1990; Dodman et al. 1988) .
Based on the clinical similarities between the obsessive thoughts and compulsive behaviors of alcoholdependent subjects and those of patients with obsessive-compulsive symptomology, and evidence that serotonin reuptake inhibitors used in the treatment of OCD are also effective in inhibiting volitional drinking (Naranjo et al. 1987 ) alcohol dependence has been compared to OCD (Modell et al. 1992a (Modell et al. , 1992b . Although the experience of compulsive "alcohol seeking" and "craving" reported by alcoholics long after withdrawal can not be equated with obsessive-compulsive symptomology, there may be some behavioral similarities. Observations of behaviors associated with alcohol and drug withdrawal in animal studies along with clinical reports of patients in drug treatment suggest behavioral similarities between "drug seeking" behaviors and stereotypic behaviors reversed by opioid antagonists (Carrion 1995; Noel and Gratton 1995) . Indeed, theories of alcohol dependence have suggested behavioral similarities (Anton 1996; Kranzler and Anton 1994) based on the clinical observation that alcohol "craving" involves "obsessive thoughts about alcohol use", followed by "compulsive drinking" (Modell et al. 1992a (Modell et al. , 1992b . The relationship between obsessive-compulsive symptomology and "craving" has been strengthened by a study of alcoholics in treatment reporting decreased subjective symptom ratings on The Obsessive Compulsive Drinking Scale (OCDS) during alcohol reduction and increased ratings during relapse drinking (Anton et al. 1995) . Higher scores on the OCDS have also been associated with increased severity of alcohol dependence and history of previous alcohol treatment (Moak et al. 1998) . PET evidence suggests that severity of craving is associated with mu opioid receptor binding observed during early cocaine withdrawal (Zubieta et al. 1996) . SPECT evidence suggests naltrexone decreased regional cerebral blood flow in the basal ganglia and the left mesial temporal regions in a small sample of recently abstinent alcoholics compared with controls (Catafau et al. 1998) . Interestingly, PET and SPECT evidence of basal ganglia metabolic and perfusion abnormalities have been found in OCD patients (Rapoport 1990) .
Alterations in the opioid system were implicated in the development of alcoholism as early as 1976, when Goldstein (1976) suggested that a deficiency or abnormality in endogenous opioid activity might contribute to the development of addictive behavior. Since then, several closely related hypotheses have been formulated linking alterations in endogenous opioid activity with enhanced risk for the development of alcoholism (Froelich and Wand 1997; Reid et al. 1991; Herz 1997) . In line with these hypotheses, Gianoulakis and colleagues (1996) found that a moderate dose of ethanol induces a significant increase in plasma ␤ -endorphin related peptides in FHP subjects compared with subjects without a family history of alcoholism (FHN).
We hypothesize that differences in specific behavioral and neuroendocrine responses that distinguish FHP subjects from comparison groups result from altered endogenous opioid activity. To determine the validity of an opioid model for alcoholism, it is necessary to generate accurate measurements of endogenous opioid tone in human subjects. Historically, this has proven to be a potent strategy for directly testing the validity of opioid models in normal and psychiatric populations (Naber 1993; Cohen et al. 1983; Martin del Campo et al. 1992 .
The present study is an extension of our earlier work employing opioid blockade to examine opioid activity in individuals at risk for the development of alcoholism (Wand et al. 1998; Wand et al. 1999) . Based on the opioid deficiency hypothesis (Reid et al. 1991) , we previously predicted and demonstrated that FHP subjects show increased sensitivity to naloxone compared with FHN subjects. The present study sought to extend our previous findings by: 1) examining the effects of family history and gender on adrenocorticotropin response to opioid blockade with naloxone; 2) examining the effects of family history and gender on baseline psychological symptomology and; 3) determining if there is an association between naloxone sensitivity and obsessive-compulsive symptomology.
METHODS

Subjects
A total of 250 respondents, between the ages of 18-25, were recruited by flyers posted at local schools and universities and ads placed in community newspapers published in Baltimore and surrounding areas for a study examining cortisol response to two doses of naloxone (Wand et al. 1998) . After providing informed consent, respondents underwent a comprehensive screening interview to determine eligibility for enrollment in the study. All diagnoses were formulated on the basis of diagnostic criteria (American Psychiatric Association 1994) from the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) using assessment information obtained from screening interviews conducted by masters degreed psychologists, trained in the use of the Semi-Structured Assessment for the Genetics of Alcoholism (Buccholz et al. 1994) . Respondents were assessed for past and current diagnoses of alcohol and substance dependence or abuse as well as Axis 1 psychiatric diagnoses (e.g., mood and anxiety disorders including obsessive-compulsive disorder) and Axis 2 diagnoses specified by the SSAGA I/II (e.g., antisocial personality disorder). Respondents determined to have a diagnosis of alcohol or drug abuse or dependence (including nicotine) or a DSM-IV, Axis 1 psychiatric diagnosis, were excluded from the study. Respondents determined to be free of past or present alcohol, substance or psychiatric diagnoses were administered the Family History Assessment Module (FHAM) to determine the presence or absence of a maternal and paternal familial history of alcoholism (Kosten et al. 1992) . Phone interviews were then conducted with family members to validate FHAM reports of familial density of alcoholism. Phone interviews were then conducted with family members to validate subjects' FHAM reports of a positive or negative familial history of alcoholism. Subjects were excluded from enrollment in the study when it was not possible to obtain confirmation of FHAM reports from family members. Furthermore, subjects whose biological mothers met criteria for a history of alcohol dependence/abuse were excluded from the study. Medical history, physical examination and laboratory tests were completed to insure good health status prior to enrollment. Candidates who reported treatment with antidepressants, neuroleptics, mood stabilizers, sedative hypnotic medications, isoniazid, glucocorticoids, and appetite suppressants within the past 10 years were excluded from the study. A subject designated as family history negative had no history of alcohol abuse or dependence in any paternal first or second degree relative or any first-degree maternal relative. A family history positive subject was one whose biological father and at least one additional relative met diagnostic criteria for alcohol dependence. This study includes forty-eight of the original 60 subjects reported in Wand et al. (1999) . In the original study, we examined ACTH responses to only one dose of naloxone and did not report behavioral findings. We now report on 48 of the original subjects who initially consented to three randomized, double blind sessions (e.g., placebo and two doses of naloxone) and behavioral assessments.
Psychometric Instrumentation. The Revised Symptom Checklist (SCL-90-R) is a self-report, clinical rating scale providing global indices and scores on symptom dimensions regarding mental health, overall well being and psychological distress (Derogatis 1977) . The instrument is comprised of 90 items across nine symptom categories: Somatization, Obsessive-Compulsive (O-C), Interpersonal Sensitivity, Depression, Anxiety, Hostility, Phobic, Paranoid Ideation, and Psychoticism. Subject responses to each of these items provide information on the intensity (5 -point scale: not at all; a little bit; moderately; quite a bit; extremely) in the past seven days before completing the questionnaire. Each of the scales has exhibited a good internal consistency coefficient (coefficient alpha from 0.77 to 0.90) and a high concurrent validity with MMPI clinical profiles (Derogatis et al. 1976) . Factor analysis studies have confirmed the existence of independent factors corresponding to the dimensions of the scale (Derogatis and Cleary 1977a, 1977b) . The SCL-90-R was administered to subjects during the initial assessment interview.
Neuroendocrine Protocol. Subjects reported for sessions at 1230 h fasting since 0900 h breakfast. At each session, an intravenous catheter was inserted into a forearm vein at 1300 h. One hour following intravenous line placement, naloxone hydrochloride dissolved in 0.9% isotonic sodium chloride or placebo (0.9% isotonic sodium chloride) was administered foronemin as a bolus dose. Baseline blood samples were obtained 15 min before, and immediately before drug administration. Blood samples were drawn at 15, 30, 45, 60, 90 and 120 min after drug or placebo administration. Naloxone hydrochloride (0, 125, or 375 g/kg) and placebo were administered in a double blind, randomized dose order. The dose range for naloxone hydrochloride was selected to include a submaximal dose (125 g/kg) based on the ability of naloxone to stimulate adrenocorticotro-pin secretion in healthy subjects . Each of the three doses was administered on a different day, separated by at least 72 hours. Female subjects completed all sessions during their follicular phase determined by menstrual history questionnaire and diary.
Neuroendocrine Assays. Plasma concentrations of adrenocorticotropin were measured by 2-site immunoradiometric assay (Nichols Institute, San Juan Capistrano, CA). Intra-and inter-assay coefficients of variance were less than 9% and 10%, respectively. Naloxone concentrations were determined in plasma following the low dose administration of the drug by high performance liquid chromatography with dual electrode electrochemical detection, (National Medical Services, Willow Grove, PA). Intra-and interassay coefficients of variation were 3% and 6%, respectively.
Statistical Analyses
The effects of four independent variables on measures of psychological symptomology (SCL90-R global and subscale scores) and neuroendocrine responses (adrenocorticotropin) were studied. The independent variables were time (a 2-hour session comprised of eight time points); naloxone dose (0, 125 or 375 g/kg); and subject characteristics including family history of alcoholism status and gender. All data were examined to determine compliance with the assumptions of each test (e.g., normality). Data tended to be non-normal and a square root transformation was performed. Significance was evaluated at .05 or less. All analyses were conducted with the Statistical Package for the Social Sciences (SPSS 1996) . Demographic Data. The relationship between gender and family history status was analyzed using a Chi Squared analysis. A One-way Analysis of Variance (ANOVA) was used to examine differences between groups on mean number of ethanol drinking episodes per week, number of ethanol drinks per episode, body mass index and plasma naloxone concentration.
Psychometric Data. Analyses were chosen to test two hypotheses: 1) FHP subjects report significantly more psychological distress across subscales relative to FHN subjects and; 2) FHP males report more distress relative to all comparison groups. The separate and combined effects of family history and gender on the individual subscales of the SCL-90-R at baseline were examined using an ANOVA. Significant multivariate results were analyzed by univariate tests for individual subscales and finally, contrasts were performed to test a priori hypotheses comparing the symptomology reported by FHP males with the other groups.
Neuroendocrine Data. Two hypotheses were tested: 1) FHP subjects demonstrate an enhanced adrenocorticotropin response across time points following each dose of naloxone compared with FHN subjects and; 2) FHP males demonstrate a significantly increased adrenocorticotropin response compared with other groups following placebo and 125 g of naloxone. Repeated measures ANOVA with time as the repeated measure and dose, family history and gender as grouping factors, was performed to test for the separate and combined effects of family history status and gender on the adrenocorticotropin time curves, generated in response to each dose of naloxone. Specified contrast tests were used to determine whether at individual time points following placebo and 125 g of naloxone: 1) FHP males demonstrate increased adrenocorticotropin response compared with FHP females and; 2) FHP males demonstrate an increased adrenocorticotropin response compared with all comparison groups.
To confirm results obtained from time point data we calculated: 1) area under the adreno-corticotropin time curve (AUC), calculated over the 2-hour time interval using the trapezoidal rule (Altman 1991) and; 2) Delta (defined as the difference between peak neuroendocrine response and baseline). Naloxone Sensitivity. Naloxone sensitivity was defined in terms of the ratio of delta values. Delta values were defined as the difference between the peak value and the zero time adreno-corticotropin value (prenaloxone administration). Naloxone sensitivity was expressed as the ratio of the delta adrenocorticotropin value at the low dose of naloxone to the delta adrenocorticotropin response at the high dose. Defined in this way, increasing ratio values indicate increasing sensitivity to naloxone in regards to its ability to induce a maximal adreno-corticotropin response. Therefore, individuals whose adrenocorticotropin responses result in larger ratio delta values demonstrate an enhanced sensitivity to naloxone. Multiple regression was used to test the degree to which neuroendocrine responsiveness to opioid receptor blockade (e.g., sensitivity to naloxone) is associated with baseline symptomology for the entire subject sample as well as FHP subjects.
Results
Demographic Data. Subject demographic characteristics are presented in Table 1 . Subjects averaged 21 years of age, completed at least one year of college and were predominantly white. Typically, subjects drank alcohol one day per week, averaging three drinks per episode. The four subject groups did not differ on plasma naloxone concentration levels, age, sex, racial representation, body mass index or alcohol drinking histories. All family history positive subjects had fathers meeting diagnostic criteria for alcohol-dependence; 81% of family history positive subjects had second degree paternal relatives meeting diagnostic criteria for alcohol-dependence and 23% had second degree maternal relatives meeting diagnostic criteria for alcohol-dependence.
Psychometric Data. Results of the analyses of baseline psychometric data are presented in Table 2 . Overall, baseline SCL-90-R scores for the FHN subjects in our sample are in line with those reported by Derogatis (1977) for normal adult males and females. There was a significant interaction between family history and gender on psychological distress at baseline (F ϭ 1.835, 16/62 df, p ϭ .046). Family history groups differed on five of nine Neuroendocrine Data. Adrenocorticotropin time curves were generated for the entire sample. Different doses of naloxone induced differences in adrenocorticotropin responses across time points, indicated by a significant multivariate effect for time (F ϭ 17.961, 7/127 df, p ϭ .000) and a significant interaction between time and dose (F ϭ 6.800, 14/254 df, p ϭ .000). Increasing doses of naloxone induced corresponding increases in adrenocorticotropin responses for the combined subject sample indicated by a significant univariate effect for dose (F ϭ 13.842, 2 df, p ϭ .000). Adrenocorticotropin responses at the low dose were greater than placebo and adrenocorticotropin responses at the high dose were greater than at the low dose. Significant differences in adrenocorticotropin responses were observed between placebo and low dose at time points: 15 (p ϭ .007); 30 (p ϭ .001); 45 (p ϭ .002); 60 (p ϭ .020), and between low dose and high dose at time points: 30 (p ϭ .043); 45 (p ϭ .001); 60 (p ϭ .001); 90 (p ϭ .009); 120 (p ϭ .035).
Figure 1 (A-F) presents adrenocorticotropin responses over time at each dose of naloxone by family history and gender. Different doses of naloxone induced differences in adrenocorticotropin responses across the time course (F ϭ 17.067, 7/118 df, p ϭ .001). A significant between-subjects effect for the interaction of dose X family history X gender (F ϭ 3.232, 11 df, p ϭ .001) showed FHP males have a greater adrenocorticotropin response to the placebo and low dose of naloxone relative to FHP women, whereas there was no difference in response between gender groups for FHN subjects to any dose of naloxone. Significant interactions of dose X family history X gender indicated differences between gender groups in adrenocorticotropin response following specific doses of naloxone for the FHP group but not the FHN group: AUC (F ϭ 2.259, 9 df, p ϭ .025) and Delta (F ϭ 2.183, 9 df, p ϭ .030). FHP males demonstrated a significantly increased adrenocorticotropin response following low naloxone compared to FHP females and FHN subjects.
A comparison of within-group differences for each dose of naloxone demonstrates that FHN subjects as well as FHP women had a graded adrenocorticotropin response to each dose of naloxone. Among FHN subjects, significant increases in AUC and Delta were found following high dose relative to the low dose of naloxone within each gender group: FHN males; AUC (p ϭ .032); Delta (p ϭ .030); FHN females; AUC (p ϭ .016); Delta (p ϭ .002); FHP females; AUC (p ϭ .031); Delta (p ϭ .027). In contrast, FHP males demonstrated a maximal adrenocorticotropin response to low dose naloxone, and no further increase in adreno-corticotropin was observed following high dose naloxone: AUC (p ϭ .789); Delta (p ϭ .675). Naloxone Sensitivity. Naloxone sensitivity (see methods for definition of naloxone sensitivity) was able to successfully predict symptom scores for the entire subject sample on the Obsessive-Compulsive subscale (r ϭ .34, p ϭ .05), but not the Anxiety, Depression, Interpersonal-Sensitivity or Somatization subscales. As predicted, there was a significant correlation between naloxone sensitivity and obsessive-compulsive symptomology for FHP subjects (r ϭ .45, p ϭ .04) but not for FHN subjects.
DISCUSSION
The behavioral and neuroendocrine findings reported here provide evidence in support of altered endogenous hypothalamic opioid activity in high-risk (FHP) males. In our sample, increased sensitivity to opioid blockade and increased psychological symptomology distinguish high-risk males from the other groups. The enhanced adrenocorticotropin response to opioid blockade observed in high-risk males suggests diminished hypotha-lamic opioid tone. Furthermore, diminished hypothalamic opioid tone is associated with increased reports of obsessive-compulsive symptomology in FHP individuals.
These findings replicate and extend our previous work (Wand and Dobs 1991; Wand et al. 1998 Wand et al. , 1999 and the work of others (Schuckit et al. 1988 (Schuckit et al. , 1996 Lex et al. 1991; Gianoulakis et al. 1996) demonstrating significant differences in HPA axis dynamics as a function of family history of alcoholism. Our new findings suggest an interaction between family history and gender which significantly effects adrenocorticotropin response to opioid receptor blockade. This is demonstrated by an increased sensitivity to naloxone in FHP males compared to the other three groups (i.e., FHP males show a maximal adrenocorticotropin response to smaller doses of naloxone compared to FHP females and FHN subjects). This finding cannot be explained by differences in plasma naloxone concentration, since concentration following the low dose was similar for the four groups. Overall, these data provide further evidence suggesting alcohol-dependent men and their male offspring have alterations in brain opioid activity placing them at higher Figure 1. (A & B) The effects of family history and gender on Adrenocorticotropin responses following administration of placebo. * indicates a significant difference between males and females subjects. FHP males demonstrated an enhanced adrenocorticotropin response compared to FHP females at time points 0 (p ϭ .021); ϩ15 (p ϭ .020); ϩ30 (p ϭ .018); ϩ45 (p ϭ .084); ϩ60 (p ϭ .021) and ϩ 90 (p ϭ .042). No gender differences were found for FHN subjects following placebo administration.
risk for the future development of alcoholism relative to individuals with a normal range of hypothalamic endogenous opioid activity. FHP women have a higher incidence of depression and lower incidence of alcoholism compared to FHP men suggesting that different pathophysiological mechanisms underlie alcoholism for men and women (Helzer and Pryzbeck 1988; Hartka et al. 1991) . One can speculate that the unique hormonal profile in FHP men compared to the other groups is somehow related to differences in the heritability of alcoholism for men and women.
Differences in naloxone sensitivity between FHP males and females may indicate that gender modulates the effect of family history status on endogenous hypothalamic opioid tone. Recent evidence indicates that estrogen regulates the synthesis of opioid peptides and their receptors in the hypothalamus in male and female rats (Hammer et al. 1994) . Ovarectomy decreases and estrogen treatment increases the density of mu opioid receptors in the preoptic areas of the mouse and rat (Romano et al. 1989 ). It has also been shown that proenkephalin gene contains cis regulatory elements regulated by estrogen (Priest et al. 1995) and estrogen treatment increases proenkephalin expression in the ventral medial nucleus of the hypothalamus of female and male rats (Romano et al. 1989; Priest et al. 1995) . Increases in opioid binding have been reported in animals ϩ90 (p ϭ .028) and ϩ120 (p ϭ .021). In contrast, no gender differences were found among FHN subjects following low dose naloxone administration.
chronically exposed to estrogen (Joshi et al. 1993 ). In mice, there is region specific loss of mu opioid receptors following long-term ovarectomy (Joshi et al. 1993) . Therefore, we speculate that estrogen may override the effects of family history on opioid activity and account for the apparently "normalized" ACTH response observed in FHP females.
Although subjects did not meet DSM IV diagnostic criteria for selected Axis I or 2 disorders, the psychological symptomology observed at baseline for FHP males and females in our sample more closely resembles norms for psychiatric outpatients than those of normal adults (Derogatis 1977) . In our sample, relative to FHN individuals, offspring of alcohol dependent males report more symptomology associated with Anxiety, Depression, Interpersonal-Sensitivity, Obsession-Compulsion, Psychoticism and overall psychological distress. This finding is in line with previous research suggesting FHP individuals experience a higher level of subjective distress relative to normals (Sher et al. 1991) . Furthermore, our finding that FHP males report more symptomology across several symptom dimensions compared with FHP females and FHN males and females is consistent with previous studies suggesting an interaction between gender and risk status for psychological symptomology (Kushner and Sher 1992; Bush et al. 1995) .
Our findings support previous studies showing a positive association between opioid activity and obsessive-compulsive symptomology and supports the contention that, in addition to the serotonergic system, the opioidergic system may be implicated in obsessivecompulsive symptomology (Carrion 1995; Insel and Pickar 1983; Keuler et al. 1996; Rapoport et al. 1992) . While the efficacy of selective serotonin reuptake inhibitors (SSRI) used in the treatment of OCD is well documented, only 40-60% of patients respond to treatment. The limitations of SSRI treatment suggest the possibility of other neurotransmitter and/or neuroendocrine system involvement in obsessive-compulsive symptomology (Goodman et al. 1989; Nurnberg et al. 1997) .
A positive association was observed between Obsessive-Compulsive symptomology and endogenous opioid tone in FHP subjects. Altered opioid activity and increased Obsessive-compulsive symptomology can co-occur in FHP individuals, suggesting a common underlying neural substrate. Earlier studies have observed increased reports of obsessive-compulsive symptomology in alcoholic males during early (Mercier et al. 1992 ) and extended abstinence (DeSoto et al. 1985) . These findings have prompted some researchers to speculate about the conceptual similarities between obsessive-compulsive symptomology and the experience of craving frequently reported by alcoholics during abstinence and prior to relapse (Modell et al. 1992b ). These similarities have led some investigators to suggest craving can be conceptualized as a particular form of obsessional thinking and an important aspect of compulsive ethanol consumption (Anton 1996; Anton et al. 1995; Moak et al. 1998 ). The increased obsessive-compulsive symptomology in FHP males reported here is consistent with other findings of increased compulsivity in FHP males (Whipple and Noble 1991) and mirrors the presence of this symptomology in abstinent alcoholics (Mercier et al. 1992; Anton 1996; DeSoto et al. 1985) . The presence of increased O-C symptomology in abstinent alcoholics as well as their male offspring indicates that it is not a sequelae of chronic alcohol use and may be present prior to the onset of alcohol abuse/dependence. In fact, a cortico-limbic-basal ganglia-thalamic circuit in obsessive-compulsive symptomology (Insel 1988; Baxter et al. 1991 Baxter et al. , 1992 involving the medial orbital gyri, the head of the caudate nucleus and nucleus accumbens has been proposed (Baxter et al. 1991) , implicating the nucleus accumbens as a common opioidergic pathway involved in both ethanol reward and obsessive-compulsive symptomology.
Increased premorbid obsessive-compulsive symptomology may contribute to a heightened risk for the future development of alcoholism in FHP males as well as risk for relapse in abstinent alcoholics in several ways. The stress-dampening effects and expectancies for tension reduction of ethanol ingestion for some FHP individuals have been well-documented (Pohorecky 1991; Kushner and Sher 1992; Sher and Levenson 1982) . It is possible that the heightened overall psychological distress reported by FHP males or greater negative affectivity (Kushner and Sher 1992; Sher et al. 1991) in general, leads to an increased use of ethanol for its dampening effects. Indeed it has been suggested that stress may be followed by rebound deficiency of the endogenous opioid peptides, thus indirectly increasing the reinforcing actions of alcohol (Ulm et al. 1995 ).
An alternative explanation stems from documented clinical observations of the seemingly adaptive function served by episodic obsessive-compulsive symptoms (Franzblau et al. 1995) , viewed by many patients as adaptive and integrated into their lives (Rasmussen and Tsuang 1984) and suggests that obsessive-compulsive behaviors may act to reduce perceived distress (Insel 1990; Steketee et al. 1987) . It has been suggested that enhanced sensitivity to stress and emotional trauma may play a role in the development of obsessive-compulsive behaviors. There is a 10-fold increase of OCD in people with Post Traumatic Stress Syndrome (Pitman 1993) and some evidence indicating that stereotyped behaviors are precipitated by stress and naloxone reversible (Carrion 1995; Noel and Gratton 1995) lends some support to this contention. It is possible that due to a heightened sensitivity to stress, some FHP males are predisposed to explore a number of neurobehavioral adaptive strategies, including context-specific obsessive-compulsive symptomology as well as ethanol use.
There is at least one additional caveat to these findings. Earlier studies suggest that the Obsessive-Compulsive subscale of the SCL-90-R may also be measuring cognitive deficits (Derogatis et al. 1976; O'Donnell et al. 1984) . If this is true, FHP males may be predisposed toward initial ethanol use to modulate the effects of premorbid cognitive impairment. This idea is supported by findings suggesting FHP males demonstrate cognitive deficits similar to that found in mild prefrontal/ frontal cortical trauma (Pihl et al. 1989) , including: impaired performance on attention sensitive tasks using evoked potential paradigms (O'Connor et al. 1986; Steinhauer et al. 1987; Steinhauer and Hill 1993; Begleiter et al. 1984) ; memory, abstraction and problem-solving tasks (Harden and Pihl 1988) . Interestingly, obsessional thinking and the stereotyped compulsive behaviors seen with frontal lobe impairments are also conceptually similar to craving and compulsive ethanol seeking.
Taken together, the findings presented here suggest that FHP males have altered hypothalamic opioid activity associated with specific psychological symptomology. The increased obsessive-compulsive symptomology observed in non-alcohol dependent FHP males indicates the existence of this symptomology prior to the onset of the effects of heavy ethanol use. It is possible that "craving" (Modell et al. 1992a ) and obsessive symptomology reported by abstinent alcoholics (Mer-cier et al. 1992) in previous studies and the obsessive symptomology reported by FHP males in our sample share a common underlying neural substrate.
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